Purpose: Our goals were to rigorously document and explore the interrelationships of various parameters in the aftermath of total knee arthroplasty (TKA), including patient characteristics, clinical scores, satisfaction levels, and patient-perceived improvements. Materials and Methods: A questionnaire addressing sociodemographic factors, levels of satisfaction, and "wished-for" improvements was administered to 180 patients at least 1 year post primary TKA. Both satisfaction levels and wished-for improvements were assessed through nine paired parameters. Patients responded using an 11-point visual analogue scale (VAS) and the results were summarized as mean VAS score. Correlations between clinical scores and satisfaction levels and between satisfaction levels and desired improvements were analyzed. Results: Patient satisfaction levels were only modest (mean score, 4-7) for eight of the nine parameters, including pain relief and restoration of daily living activities, the top two ranked parameters in wished-for improvement while high-flexion activity constituted the top source of discontent. Wished-for improvement was high in seven parameters, the top three being restoration of daily living activities, pain relief, and high-flexion activity. The effects of sociodemographic factors on satisfaction levels and wished-for improvement varied. Satisfaction levels correlated positively with functional outcomes, and satisfaction in pain relief and restoration of daily living activities correlated more often and most strongly with clinical scores. Conclusions: Following TKA, patient satisfaction is not high for a number of issues, with improvements clearly needed in restoring daily living activities and relieving pain. Continued efforts to achieve better surgical outcomes should address patient-perceived shortcomings.
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osteoarthritis (OA) of the knee 1) . However, even in the absence of noticeable complications and/or problems, a considerable proportion (range, 10% to 30%) of patients who underwent TKA reports dissatisfaction with their prosthetic knees [2] [3] [4] [5] [6] [7] [8] [9] . Moreover, this rate of dissatisfaction has remained unchanged over the past years, despite substantial improvements in current surgical technique and implant design 3, 9) . As patient satisfaction has increasingly gained importance as a way of gauging treatment outcomes 10) a number of studies have focused on discovering causes of dissatisfaction after TKA. In some studies, residual pain and functional disability were considered as the main reasons for dissatisfaction 3, 8, 11, 12) . However, other studies reported preoperative patient expectations as important determinants of patient satisfaction 3, 6, 7, [13] [14] [15] [16] ; and accordingly, various efforts have been made to improve patient outcomes by moderating preoperative expectations of TKA results 3, 11, 17, 18) . Understanding patients' expectations of the procedure as well as their postoperative satisfaction is crucial to the success of TKA,
Introduction
Total knee arthroplasty (TKA) is a highly successful procedure that alleviates pain, improves physical function, and even promotes psychological well-being in patients with advanced and both should be accommodated in every aspect of the procedure, including patient education, implant choice, operative technique, and postoperative rehabilitation.
Unfortunately, prior studies of patient expectations and satisfaction in TKA have largely focused on overall satisfaction or issues related only to pain relief and functional activity. Thus, data on patient satisfaction in other aspects of TKA are limited. Furthermore, to the best of our knowledge, no information yet exists on postoperative perceptions (i.e., "wishes") for further improving the TKA experience, which may be of strategic value in this setting. Thus, this study was conducted 1) to rank nine parameters pertaining to satisfaction levels and wished-for improvement in patients after TKA, 2) to determine whether sociodemographic factors influence levels of patient satisfaction and wished-for improvement after TKA, 3) to explore associations between postoperative clinical scores and parameters scored by levels of patient satisfaction and wished-for improvement, and 4) to assess the relationship between patients' levels of satisfaction and wishedfor improvement after TKA.
Materials and Methods

Study Design and Study Subjects
Patients who consecutively underwent TKA and visited outpatient clinic for follow-up between October of 2009 and December of 2009 were retrospectively evaluated. Variables examined were levels of patient satisfaction, wished-for improvements, and demographic/socioeconomic factors. Additionally, clinical outcomes were assessed at the time of follow-up, including the Western Ontario McMaster Universities Osteoarthritis Index (WOMAC) score, American Knee Society (AKS) score, and Short Form-36 (SF-36) scores.
Included in the study were patients diagnosed with primary OA who underwent primary TKA at our institution (all performed by a single surgeon) with a minimum follow-up of 1 year. Exclusion criteria were the following: 1) refusal to participate; 2) incomplete questionnaire; 3) diagnosis other than primary OA; 4) revision TKA; 5) co-morbidities limiting activity of daily living (ADL), such as cerebrovascular or coronary artery disease, and Parkinson's disease; and 6) history of previous spinal or hip fractures and/or surgeries. Of 247 candidates in the specified timeframe, 67 patients were excluded (refusal to participate, 30; incomplete questionnaire, 7; and concomitant comorbidities, 30), leaving 180 patients who were qualified to participate. In this group, 171/180 (95%) were female with a mean age of 68.2±6.4 years, and mean body mass index (BMI) of 26.5±3.2 kg/m 2 ( Table 1) . The average follow-up period was 2.6±1.2 years (range, 1 to 5 years).
Perioperative and Postoperative Management
Medical clearance was granted 2-3 weeks prior to the day of scheduled TKA. Preoperative education was performed as part of medical clearance, informing patients of implant longevity; performance of ADL, including prohibition of deep flexion; participation level for recreational sports; operating cost; length of admission; naturally expected pain after TKA; and possible complications. Patients were also instructed on quadriceps setting (Q- (14) Values are presented as mean±standard deviation or number (%). TKA: total knee arthroplasty, MKW: million Korean Won. set) and straight leg raise (SLR) exercises. Necessary clinical procedures prior to the surgery were explained to all the patients undergoing TKA. Pre-emptive analgesia was given before surgery. Exposure was through a standard midline incision and medial parapatellar arthrotomy under tourniquet control. One of two posterior-stabilized implants [Emotion (B.Braun-Aesculap, Tuttlingen, Germany) or Genesis II (Smith & Nephew Inc., Memphis, TN, USA)] was generally used, and the patella was resurfaced in all cases. Fixation of all the implants was achieved with bone cement. A subcutaneous indwelling 19) drain was placed in each instance, and subcuticular continuous suturing was used for skin closure. After surgery, patientcontrolled analgesia (PCA) was given. Full extension exercise was started on the first postoperative day (POD), using range of motion exercise with continuous passive motion machine (CPM) after POD 2. Self-initiated Q-set and SLR exercises were encouraged immediately after surgery and ambulation was started after POD 2.
Postoperative standard follow-up visits were performed at 2 weeks, 6 weeks, 3 months, 6 months, 1 year, and annually thereafter. Erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), white blood cell (WBC) and differential counts were generally checked at 2 and 6 weeks postoperatively. Postoperative X-rays were taken at 6 weeks, 6 months, 1 year, and annually thereafter. Medications for pain management and other general symptoms were prescribed to patients upon their request.
Evaluation of Study Variables
Demographic and socioeconomic data, levels of patient satisfaction after TKA, and wished-for improvements in outcome were assessed using a three-part questionnaire (Appendix). Part 1 focused on demographic factors, namely, gender, age, time since TKA, and BMI; and socioeconomic factors, which were the highest level of education, occupation, place of residence, lifestyle, and monthly income. Parts 2 and 3 were aimed at evaluating patient satisfaction and wished-for improvements, pairing nine key parameters pertaining to TKA in two basic categories (i.e., the procedure itself and postoperative quality of life). This latter part of the questionnaire was based on the authors' experience of encountering patients who underwent TKA, identifying key factors related to patient status. Parameters related to the procedure included operating cost, perioperative complications, postoperative pain control, and incisional aesthetics. Those related to postoperative quality of life included pain relief, implant longevity, ADL restoration, performance of recreational sports, and performance of high-flexion activity. Wished-for improvements were described at the time of survey to patients as improvements to TKA that they thought possible. Patients responded using an an 11-point visual analogue scale (VAS) (range, 0 to 10), rating postoperative satisfaction from extremely dissatisfied (0) to extremely satisfied (10) and wished-for improvement from no wish at all (0) to sincere wish (10) .
Clinical scores, including pain, stiffness, and physical function subscales of WOMAC, knee and function scores of AKS, and physical component summary (PCS) and mental component summary (MCS) scores of SF-36 were evaluated at the time of the survey ( Table 2 ). All data from questionnaires and clinical scoring were collected by a single investigator (Kang).
Statistical Analysis
All statistical analyses were carried out using standard software (SPSS ver. 20.0; IBM Corp., Armonk, NY, USA) with statistical significance set at p<0.05. Mean scores were calculated for each parameter of patient satisfaction and wished-for improvement after TKA, and ranking was decided by the calculated mean scores. Satisfaction level and wished-for improvement parameters were qualitatively categorized as low (0-3), moderate (4-7), and high (8-10); and for each parameter, categorical proportions were computed. To investigate relationships between patient characteristics (i.e., demographics and socioeconomic factors) and questionnaire parameters (both satisfaction level and wishedfor improvement), each study variable was categorized into two groups: 1) age, young age (<65 years) vs. old age (≥65 years); 2) BMI, non-obese (BMI<25) vs. obese (BMI≥25); 3) time since 
Results
Ranking of questionnaire parameters differed by patient satisfaction level and wished-for improvement. In terms of satisfaction level, eight of the nine parameters had moderate-level mean scores (mean score, 4-7), and distributions varied by parameter. The top three variables in terms of satisfaction level were perioperative complications, relief from pain, and implant longevity, with the highest proportions of patients (69%, 46%, and 43%, respectively) reporting high-level satisfaction. On the other hand, perioperative pain control and high-flexion activity were the two lowest ranked parameters in satisfaction level, with the highest proportion of patients (40% and 55%, respectively) reporting low-level satisfaction. With respect to wished-for improvement, seven of the nine parameters showed high-level mean scores (mean score, [8] [9] [10] . Highly ranked variables pertained to postoperative quality of life, whereas all procedural variables were ranked relatively low. The top three parameters in wished-for improvement were ADL restoration, relief from pain, and highflexion activity, while incision aesthetics and operating cost were ranked as the two lowest (Table 3) .
In comparing patient satisfaction and wished-for improvement according to the categorized patient characteristics, satisfaction level and wished-for improvement differed as well. Older patients reported higher satisfaction in four areas (operating cost, perioperative complication, pain relief, and recreational sports), patients with Western lifestyles showed higher satisfaction levels in two areas (perioperative complications and incision esthetics), and in obese patients, higher satisfaction was limited to one variable (perioperative complications). Of note, only patients with high income reported high-level scores on wished-for improvement in the following five areas: implant longevity, incision esthetics, pain relief, ADL restoration, and recreational sports ( Table 4) .
Analyses of relationships between clinical scores and questionnaire outcomes (satisfaction level and wished-for improvement), and between satisfaction level and wished-for improvement All ranks based on the mean scores.
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indicated a high level of correlation between clinical scores and patient satisfaction (but not wished-for improvement) and only limited association between satisfaction level and wished-for improvement. Patients with better clinical scores were more likely to report higher levels of satisfaction for most variables. However, WOMAC and AKS subscale scores, and SF-36 PCS scores did not correlate with wished-for improvement scores. Only the SF-36 MCS scores showed a positive correlation with wishedfor improvement, namely for perioperative complications, ADL restoration, recreational sports, and high-flexion activity (Table  5 ). Also, a higher satisfaction level in ADL restoration correlated with higher wished-for improvement in ADL restoration (r s =0.16, p<0.05), whereas satisfaction in incision aesthetics showed a negative correlation with wished-for improvement in incision aesthetics (r s =-0.35, p<0.01).
Discussion
TKA is the most common surgical intervention for profound Incision esthetics -0. degenerative arthritis in senior patients. Despite substantial improvements after TKA, a considerable number of patients are still not satisfied with their outcomes, due to persistent pain, functional impairment, and unmet preoperative expectations 3, 6, 8, [14] [15] [16] . In the current study, our goal was to investigate postoperative patient satisfaction in greater depth and document perceived therapeutic shortcomings after TKA. In doing so, the interrelationships of patient characteristics, various clinical scores, and scored questionnaire responses (post-TKA satisfaction level and wished-for improvement) were explored.
Several limitations should be noted when interpreting this study. First, validation of our questionnaire was not previously carried out. However, this study was not intended for comparisons of expectations or wishes within or between subjects, so validation was deemed unnecessary. Second, our study population was strictly Asian (Korean specifically), which may limit applicability of outcomes to the general population. Considering, however, that comparable levels of satisfaction in pain relief and functional activity have been recorded in Caucasian patients 3, 4) , it may be assumed that general similarities exist. Third, the questionnaire used in the study made no distinction between unilateral or bilateral TKA. Generally, in patients undergoing unilateral TKA, the effect of the contralateral knee should be considered when evaluating function since the contralateral nonoperated knee influences patient function 20) . However, our purpose was an overall evaluation of post-TKA status, not a specific analysis of individualized knee. Fourth, the majority of the study sample was composed of elderly females, which further limits generalizability of the study. Nevertheless, TKA is typically performed on elderly subjects, and female dominance is universally observed 21) . Thus, our study population could be representative of the population at large in the setting of TKA. Fifth, the time interval since TKA surgical date varied. Still, most of our subjects were >2 years postoperative, which is similar to five-or ten-year status 22) , so any subsequent changes in clinical results would likely to have minimal effect on study outcomes.
The level of postoperative satisfaction was only modest for most of the parameters we surveyed, including pain relief and ADL restoration, which supports our initial premise. Furthermore, the mean satisfaction score and distribution of scores varied for each surveyed item. Mean scores ranged from 3.8-7.9, and the satisfaction level earning the highest proportion of respondents was used to establish ranking among the parameters. Compared with prior studies reporting relatively high satisfaction in most patients [2] [3] [4] [5] [6] [7] [8] , our findings indicate that satisfaction levels for individual parameters are not as favorable. Hence, there appears to be more room for improvement, even with generally good satisfaction; and a properly conducted, detailed assessment of each patient's satisfaction level is needed.
Our results also support the contention that patients have highlevel concerns for improvements in multiple areas after TKA. Seven out of nine parameters showed high-level mean scores (>8.0) in terms of wished-for improvement, with all areas accruing the highest proportion of high-level respondents. Of note, highly ranked parameters all pertained to postoperative quality of life. As for wished-for improvements, ADL restoration (1st) and pain relief (2nd) were the highest ranked parameters, despite high rankings (4th and 2nd) in satisfaction level for these same variables. Consequently, a more effective postoperative management seems necessary to improve postoperative quality of life. Even though pain control and ADL restoration generated positive feedback, more attention should be given to these issues.
Of particular interest is the finding that high-flexion activity ranked lowest in satisfaction level among the study variables and was one of the highest ranked (3rd) wished-for improvements, reflecting its importance to patients after TKA. The pivotal nature of high-flexion activity in patients undergoing TKA is regularly mentioned [23] [24] [25] , although its priority is typically downplayed due to its decreasing effect on implant longevity [26] [27] [28] and its relatively weak association with clinical scores, compared with pain relief and ADL restoration 29, 30) . Although our data confirm a weak association between high-flexion activity and various clinical scores, perhaps re-prioritization is in order, given the low satisfaction level and high wish for its improvement. Yet, implant longevity was also ranked high as a wished-for improvement in our study; therefore, an implant allowing high flexion with safety is therefore a valid issue to consider in next-generation TKA systems.
As anticipated, patient satisfaction showed a positive correlation with functional outcomes. Satisfaction with pain relief and ADL restoration especially correlated with all clinical scores, and these correlations were stronger than those between other satisfaction variables and clinical scores, corresponding with a previous report 8) . Taking into account that pain relief and ADL restoration constituted the highest wished-for improvements in our group, these areas should be a major focus of patient care.
Wished-for improvements displayed a completely different relationship with patient characteristics than satisfaction level did. In contrast to our projections, there was a trend for patients with better clinical scores to strongly wish for improvements. The nature of correlations was also generally positive, signaling higher expectation in more satisfied patients. All of the above were con-trary to our thinking, but these findings suggest that wished-for improvements and satisfaction level may diverge; in other words, the areas in which patients want to see most improvement are not readily predicted or endorsed by level of satisfaction or functional outcome. By the same token, the somewhat counterintuitive trend for patients with higher functional outcomes and higher satisfaction level to ask for improvements is worthy of note. On a final note, incision aesthetics showed a negative correlation between satisfaction level and wish-for improvement, and the strength of correlation was the highest observed. Generally, the length of the incision range was 10 to 15 cm in our institute, but individualized cosmetic data (length, skin color, and skin contour) was not recorded. However, incision aesthetics was one of the lowest ranked items as a wished-for improvement, earning a moderate level of satisfaction, so it may be of only minor importance to patients. Because minimally invasive TKA is viewed as having a negative impact on implant longevity 31) , which outranks incision aesthetics as a wished-for improvement, an incision allowing adequate joint exposure is the preferred option.
Conclusions
Following TKA, patient satisfaction is not high for a number of issues, with improvements clearly needed especially in restoring ADL and relieving pain. Continued efforts to achieve better surgical outcomes should address patient-perceived shortcomings. 
